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-i ' ; r.cle cr zhe Invencicn; Heterocyclic Carbonyi Ccsrpounds a Thrcsxbm 

Inhibiting Action 

[Objective] 

[Structure] This invention relates to compounds and pharT.acclcgically 
perT.i33ible salts thereof as indicated by general fcrr-.ula i: b*=lcw chat 
mhibitcry activity against thrtrrJ^m and that can te usee m preventing- ar.- 
treatmg thrombosis. 

[Chemitai Formula 13] 

(CHa)n (fHi)» (D 

X-C-C-B-N-C-C-A 
II « > i 
HO H H O 



[Wherein, A indicates a heterocyclic group, H* indicates an =lk\'l group, a 
guanidino arouD, an amidino group, an amidmothio group, an ammo group, a: 
hvdrcxvi group, a mercapto group, a lower alkoxy group cr a phenyl grcup c: 
Tiay be* substituted , 3 indicates an ammo acid residue, indicates a T.ethv 
grout, a cvcloalkyl group, an aryi group, a hetercaryl grcup or an arylthi: 
group, X indicates a hydrogen atom, an hydroxyl group, an arr.mo group, a 
halogen atom, an alkylamino group, an acylammo group tr an 

alkcxycarbonylamino group, m indicates an integer of 1 to 50 and n mdicat-; 
an integer of 0 to n . ] 

[Claims] 

[Claim 1] Heterocylic com.pounds and pharmacologically permissible sales 
thereof as indicated by general formula iZ) below. 



[Chem.ical formula 



R2 

X-C-C-B-N-C-C-A 
II I 1 H 
HO MHO 



[Wherein, A indicates a Tnonoheterocycl ic ring which is a 5 mem.ber cr 6 meir.i: 
saturated, partially saturated or unsaturated ring having at least i nitrcg 
atom cr diheterocycl ic ring in whith benzene rings or pyridine rings are 
condensed ; which heterocyclic rings may have oxygen atoms, icdine atoms or 
three cr less separate nitrogen atoms, in which monoheterocycl ic rings, the 
carbon atoms in the ring, and, in which diheterccylcic rings, the cartzr, 
in the benzene ring or the pyridine ring, may be substituted by lower alky.i 
groups having ! to 4 carbons atoms, halogens, hydroxyl groups, am.ino groups 
m.ercaptan groups, and which rings may be bonded to the carbonyi group by an 
of the carbon atom^s that form, the heterocyclic rings; , R- indicates an alkyl 
grout having, 1 to 4 carbon atoms and which T.ay be branched, a guanidino grc 
an amidinothio group, an amidino grcup, an am.ino group, an hydroxyl grcup, 
m.ercacto group or a lower alkoxy group or a phenyl grcup that may be 




be selected from the following substances 



rherr.ical 



H H O o**- O*^ 0^ 



(wherein, is an 
branched, a phenyl 
group, an aryl 
or a methyl grcup 
hydrcxyl group , an 
CO 4 carbon accms. 
arylcxycarbonylamir 
an integer of 0 zo 



alkyl group having l to 6 carbon atoms and which mav be 
1 group or a phenylmethyl group) , indicates a methyl 
-up. a cycioalkyl group, a heteroaryl grouo, a arylthio qrcuo 
mat IS Donded with X, X indicates a hydrigen atom, an 
ammo group, a halogen atom, an alkylammo group having ^ 
an acylamino group, an alkoxycarbonylammo group or an 
lo group, m indicates an integer of 1 to 5 and n indicates 



compound in which, in general formula (I) -n 
-laim A inaicaces a thiazole, an oxazole, an imidazole, a thiazoline an 
rxazoline, an imidazoline, a pyridine, a pyrimidine, a pyrazole, a 

^ 1.2,4-oxadiazole. a 1 , 2 , 4 - triazole (which heterocvclic 
ri^! carbonyl group by any of the carbon atoms of which 

^iTC "f rl^"""!?'' aoenzothiazole, a benzooxazole, a benzoimidazole. a 
•.hiazolc[5,4-b]?yriaine, a chiazolo (4 , 5-b] pyridine or an 

i^i,,".'"*;!"'^^^-'*^'^^''^ (which heterocyclic rings are bonded to the carbonvi 
Che carson atom in the 2nd position), indicates a guanidino grcuc 
amidinotnio group, an amidino group, an amidino group, an amino grcuo a" 
^"•n?r t''°''^L 9'°"P °^ a lower alkoxy group or a phenyl griuD 

-nat may be substituted dv a guanidino group, an amidino group! an amino ' 
=-oup, an hyaroxyl group, a mercapto group or halogens, B indicates a resid-- 
-Mat 13 selectee from substances of the following formulas 

[Chemical Formula 3] 



I 

— N-C-C— 

J. ' « 
H H O 



I i 

-c-c-c— 

H H O 



;wherein R' has the same significances as defined in general ' fcrr-.ul a (D). ? 

indicates a methyl grci:p, a phenyl group that :nay have sucsciruted groups', "i 
tnienyl group, a pyridyl grcup, an mdolyi. group! a naontnvl grouc;, a 
aiphenylmethyi group, a cyclcpentyl group, a cvclohexvi crrouo. a phenvitl:io 
group or methylene that is bonded with X, X indicates a hvdroaen atom] an 
nydroxyl group, an ammo group, a halogen atom, an alkylammc^arcuo with 1 c 
4 carbon atoms, an acylammc group, an aikoxycarbonylammo grcuc or an 
aryloxycarbonylammo group, m indicates an integer of 1 to 5 and n indicates 
an integer of 0 to 4 . 

[Claim 3] A thrombin mhibiior that contains the heterccvcli- ccr-cunds 
described in Claims 1 cr 2 cr pharmacologically permissible sal ts* thereof as 
Its effective components. 

[0001] 

[Field of industrial use] This invention relates to novel heterocvlcic 
carbonyl compounds that have thrombin inhibiting action. 

[0002] 

[Prior art] Known compounds that exhibit thromi:in inhibitina activitv ar= 
described, for example, in Japanese Patent Application Earlv Disclosure 
No. 54-100342 [1979] and U.S. Patents No. 4399065 and 4927309. However, thes 
existing compounds do not have sufficient thrombin inhibitina activity. ' 
Therefore, there is a demand for compounds having hiaher actlvitv^and '^nzvme 
selectivity. 

[Synopsis of the invention] 
[0003] 

[Problems the invention is intended to solve] On the basis of research on 
protease inhibitors, the inventors discovered a grouc of novel comoounds that 
have thrombin inhibiting activity. Consequent Iv, this invention has the 
ODjective of providing novel heterocyclic carbonvl ccmDounds havma thrombin 
^mhiDiting activity. This invention has the further obiective of oroviding 
thrcmiDin inhibitors that contain these novel heterocvclic carbonvl* compounds 
having thrombin inhibiting action as their effective' components . * 

[0004] 

[Means for solving the problems] The heterocyclic carbonvl comoounds of this 
invention are the com^pounds indicated by general formula* 1 below and 
pharmacologically permissible salts thereof. 

[0005] 

[Chem.ical Formula 4] 



r2 

x-c-c-b-n-c-c-a 

I i 1 I M 

HO H H O 



10 



Lnai 



ring which 




three or less separate nitrogen atoms, in which' monoheterocvclic rincs th^ 
carbon atoms in the ring, and, in which diheterocvlcic rincs. the carbon atoms 
m tne cenzene ring cr the pyridine ring, mav be substituted bv lower al--v' 
groups having 1 to 4 carbons atoms, halogens* hvdroxvl -rtuo^ " ami--- grcuos o- 
mercactan groups, and which rings rr.av be bonded* to the rarbi-'-" a-c- bv knv 



■''■■-""^vfna'-''-^ ! ^"""^ neterocyclic rings). R' indicaces an alkyl 

-rrr-Vf^i"? - — ^ccms ar.a wnich may be branched, a guanidmo grouo 

^roup an amidmo grcup, an ammo group, an hydloxyl grour a 

^vd^=;Cf ^1 ' guanidino grcup, an amidino group, an ammo group, an 
.e°;e=fiicir??om%L"ISJL?nT^uSs%:n^e1°^^^' ' ^"^^"^^^ ^ '"^'^ ^"^^ 



[CheiT.ical Forriuia 5] 



-Hr 5 ^ f f f 



.wnerem R has zhe same significances as defined in general formula i^)) s 
incicaces a mechyl group, a phenyl croup chat may have substituted qrcuDs a 
tnienyl group, a pyridyl group, an indolyl groupf a naphthyl group I 
^.pnenylmethy._ croup a cyclopentyi group, a cyclohexyl group^ TpAenv^ thio 

- S^?-<;i arSS'^-^t '""^ ^ indicates a hydrSgen atoS; an 

^'^^^P- ^ t^aiogen atom, an alkvlamino group wi^h i 
4 carcon atoms an acylamxno group, an alkoxycarbonylamino group o? an 

^n^^in^eSr^^'o'^r:. " ^"-^-^^ of l to f an^ Vindicates 

Further, the thrombin inhibitor and anticoagulant of this invention are 
suoscances that contain the compounds cf the aforementioned g|?erl? tl^niuia 
-5:.!::^ ^"^^'^•^^^^^^^^f^i'^ permissible salts thereof. The compounds of'thi 

(D cf this invention have strong rhrombin 
-r.niDitmg activity and are useful as medicinal drugs. -nromcm 

:3007] (Specific description of the invention] The substituted group indicated 
oy « m general formula (1) is a monoheterocyclic ring which is 2^ m»mho^^ 
memier saturated partially saturated or uLaturSd riJg hiJing aHeast 

^^^^^^^°^y^ii- ring m which benzene ringi oJ py?idL: ?ings 

'^"erof se'SiStf Jftrnr''" may have oxygen atoms, lodin; atoms^or 

- — e_ or less separate nitrogen atoms, m which monoheterocvclic rincr=: -h^. 
career, atoms m the ring, and, in which diheterocvlcic ?Ings Jhe JJfbcn^a^m^ 

tne oenzene ring or the pyridine ring, may be substitutid by low" a?kJJ 
groups navmg 1 to 4 carbons acorns, halogens, hydroxyl groups amino aJouos or 
r.ercapcan groups, and which rings may be bonded'to the Lrbonyl g^oup-b^r- 

-:.r:""^ •'^^--^ ^ c.iia= = .e, an o.v.azole, an imidazole a ' 

f"---''^ff"-^-^' ---i^ = = ----.e, a pyridine, a pyrimidi.-er'a 
.^...az-.e, a 1 , _ , 4 - thiadiazole, a 1 , : , 4 -oxadiazole or a iT 2 , 4 -t-^ azole .-no 
I-ewfr ^-^^"°^V=^^<= rings are bonded =o the carbonyl gro^p bv li;? of tP^^ 
""'"f - '""^^^ ""^^y -°rmed) or a dihete«cylcic rina su?h as a 

oenzooxazole. a benzoimidazole , a thiazolofS 4-bypvr?d-?e , 
...-«z..c,4 5-c.?yriaine or an i~idazc [4 , 5 -b] pyridine ring (whic"- het-r--* - - 
^-i?!.!;^ carbonyl grcup by the carbon atom in c?.e ^ 



.0008) In aadicicn, the subsc ituced grcuo mdicaced bv m ap-'-ra: 

■ I) IS a mecnyl group, an isopropyl group, a guanidi.-.i crouD " in ax • dine • -• 
group, an amidmo group, an amino group, an hvdrcjcvl arcuc'a tr.^rcacLc* qro-'c 
a ower alkcxy group or a phenyl group that m^y be' substicuted bv a" ::uad- .-.In- 
isicj group, an amidino group, an amino grouD, an hvdroxvi group' a r^^er-aoto" 
group or a halogen atom and m is an integer of 1 tc's. 9^°"?' ^ ^er.apto 

^h!l!f^^^^' '^^u" ^ guanidino group, an amidino group or an amino aroup cr a 
phenyl group that is substicuted by a guanidino orruo, an amidino a>-c-" -r 
ammo group and ra is an integer of 3 to 5. " ' 

[0009] The residues indicated by B in general for-.ula ..1/ are a-ammc a-- - 
amino acid residues or straight chain or cyclic carccnvl compounds • ' 
e'relerably, they are residues selected from compcur.ds of the ♦^c^iow — c 
structural formulas. ~ >* — -Si 

[00101 

[Chemical Formula 6] 



H H O 0*" 0^ 0*^ 0^ 

-IS-,- <•<> 3-^-9 

H H O 0^ o''" 0^ 

(Wherein, R> has the same significances as defined ir. general formula (Ij 

[0011] The substituted group indicated by R- in general formula il) is an 
alkyl group tnat may be branched, an aryl group, a chenvi group chat -.a-- b- 
substituted, a cyclcaikyl group, a heterocyclic saturated tarcmacic. rira zha^ 
contains 1 cr 2 nitrogen atoms or a 5- or 6-member heterocyclic saturat-d " ~ 

laromatic) ring that contains one oxygen atom or sulfur atoms, ir wh'cn 
methylene is bonded with A and in which n is an integer of 0 to 5 
nanhr^f,! ^' ^ " ^ phenyl group, a diphenylmethyl group, a biphenvl grouo. 
naphthyl group, a pyridyl group, a pyrrole group, an indolvl grouo, a -hie-- 1 
group, a furanyl group or a phenylthio grouo and the hetericyciic" -i-s'-bat''^ s 
formec by the methylene that is bonded with X is cvrrolidine or pipe-'d-^'e ar^ 
n IS an integer of 0 Co 2 . " pipe---..ne an^ 

[0012] The substituted groups indicated by X in general formula (I) are 
hydrogen, halogens, hydroxyl groups, amino grouos, alkylamino groups 
acyiammo groups and alkoxycarbonylamino grouos' Preferably, thev are ar-.r,c 
groups, methylamino groups, acetylamino groups, p.her.ylacetvlaminc' grrucz 
Denzy-cxycarrcnyiar.mc groups and c -butcxycarccnyia-i.-.o groups. 

[0013] The desirable compound groups of this invention are coraoounds c- 
m general formula (I), A is a thiazole, R'- is a auanidino arouo 3 -'s a " 
residue selected from substances of the following structural formulas 



[Chemical Formula 7] . ft* ^ 



MHO 0^ 0^ 

-H-f- :P 

H H O O*'^ 

(wherein R' has the same significance as defined for general formula 
IS an aryl group, a cycloalkyl grouo or a phenyl thio ?rouD X is hvH™ ' " 
ammo group or a benzyloxycarbonylamino group m is 3 InS A is 0 o? 1 fnw' ^" 
compounds in which A is a chiazole. is an amino qrouo B is a r/- h 
selected from substances of the following stxS:tura! fc?;nuias 

[0015] 7 
[Chemical Formula 8] ? >.« _J — V 



(D), R 



"HO 0-< 



(wherein R» has the same significance as defined for general formula (I)) r 
IS an aryl group, a cycloalkyl group or a phenyl thio aroun y icTw^i ' 
ammo group or a benzyloxycarboIylaSino grSr'^i'^s^^TI'and'n 



?®f^"^'\l specific compounds of this invention include, for examole 
am^Se?"^'"'""^'-^- " =^"zolyl ) carbonyl] - 4-guanidinobutyl] -L-py^Sune ' 

D-^cyclohexylalanyl-N- [1- [ (2-thiazolyl, carbonyl] -4-guanidinobutyl) -L-pyrrolme 
2-'?caSoxyaSde: ' ''-'"^^^^^'y'^ ^^^^onyU -4-guanidinobutyl] -L-octahydroindol 

D-phenylglycyl-N- [1- [ (2-thia2olvl)carbonvl] -4-auanidinnhnr^/i 1 t r^^^i • 

l^l^^i^-'^-P'^^^y^^^^^y^-^- t'l- C (2-chia2olyl) carbonyl] -4-guanidinobucyl] -L-proline 

P^^^^-^ologically permissible. Preferably, they can be 



;0Cl8i The compounds of general forT.uia (I) can be avTich-rs i zed bv variou:: 
mechcds. For example, compounds of general formula * IV; 



[0021] * 



[Chemical Formula 11] ^ 7 



(CMA. I H (IV) 

X-C-C-B-N-C-C-A 
II III 
HO H H OH 



';wherein, R^ R-\ A, B, X, m and n have the same significances as defined 
previously) can be obtained by reacting compounds as indicated bv crenerai 
formula (II) below 

[0019] 

[Chemical Formula 5] 

Ft' 

(CHt)n 

X-C-C-B-OM 

I II 
H O 



(wherein, X, B and n have the same significances as defined in general 

formula (I) and X indicates a group having a protective grouc and comocun; 
as indicated by general formula (III) below " ' ' • 

[0020] 

[Chemical Formula 10] 

I » 
H OH 



(wherein, R^, A and m have the same significances as defined in general 
formula (I) and indicates a group having a protective group) with a 
suitable coupling reagent. when protective groups are neces'sary for R' an 
in the synthesis, protective groups that are used in peptide chemistry can 
generally be used. Preferably, they can be t-butoxycarbcnyl groups, 
benzyloxycarbonyl groups and 4 -methoxy-2 , 3 , 6 - trimethylbenzenesulf onyl group 

[0022] Reagents that are used in peptide chemistry can be used as the coupi 
reagents. Desirable coupling reagents include, for examcle, 

N,N' -dicyclohexylcarbodiimide, l-ethyl-3- (3' -dimethvlaminopropvl ) carbcdi imi 
benzotriazol-l-yloxytris (dimethylaminc) phosphonium hexaf luorophosohate , 
N,N' -bis [2-oxo-3-oxazolidinyl] phosphonediamide acid chloride and 
diphenylphosphinyl chloride. In the presence of these reagents, the react i 
can be performed in a suitable solvent (for example, ethyl acetate, 
acetonitrile , methylene chloride, DMF) at -70 to 30°C and. creferabl-.- 



yjy^^. ..ext. :ne nyarcxyi group of ocnpcur.d CV) is oxidized to form a keccn^ 
^^-^ ?roLeccive group ran be removed and the hecerccvciic carbcnv- 
^orr.^^^..- general formula (I) can he obtained. The oxidation reaction ca-' ^ 
ce perr.rmed with dimethyl sulfoxide using various types of additives aS 
^es.ric=z m bynthesis, 1990, page 857. Oxidation can also be oerformed bv 
^eans c: tetra -n-propyiammonium perthenate [phonetic]", pyridinium dichrcmat- 
an. pyriainium cnlorocnromate. Oxidation by means of dimethyl sulfoxide m ' 

ae^.^r^l"" ?^ ""^f^^'^ "^K^^^i"^^ " preferable. For example/the compounds of 
genera, rormula can be obtained by reacting a reagent precared f?om ox.UvI 

^n^crioe and dimetnyl sulfoxide with comoound ^IV) at -70 to b<=- usmq 
triSJ-lmine'' ^^^^ solvent, after which treatment is performed with 

[OCZ-i] Moderate reaction conditions can be selected to obtain comoounds of 

.=ra. rormula il) when a reaction to eliminate orotection is required 
example when the protective groups described above are used, the protection^ 
can be eliminated by hydrocrackmg using palladium- carbon as the catalyst or 
by an acid decomposition reaction m which trif luorcacecic acid is reacted ^n 
Che presence of anisole and thicanisole, 

[0025] The compounds of general formula (1} of this invention form acid 
aaaiticn salts with various inorganic acids and organic acids. Comnound 
that IS ootamea oy the aforementioned reactions can be isolated ^ree ^o-^ 

tl ^K.^"' k"" ^" ^ ^^^^^-^ u^^" ^^^^ ^^^^ addition salt can 

be obtamea by reaction with the desired acid. 



:002ol* In order to obtain the aforementioned amine compound ^I-^*; whi-h — 
the starting substance, the carbinol compound {VI I) 

[0029] 

[Chemical Formula 14] 

H 

Altoc-N-C-C-A rVII) 
> I t 
H H OH 



can be obtained by reacting the aminocarbmcl compound fV) . which is cbta^-^-H 
by tne -etnoa describea in Chemical Review, 1989, Vol. 89, page 149, 

[0027] 

[Chemical Formula 12] 

H' 

Attoc-H-C-CHO 
H H 



.^1*7""*': ;\ r,^'^ '"^ sar.e significances as defined in cieneral formula 

(li; anc ..^^oc maicates allyloxycarbonyl group) with the silyl ccmcound •"•Ta) 
aescribeo m Journal of Heterocyclic Chemistrv, 1971, Vol. 8 pao^ *^5^ and ' ^ 
Journal of Organic Chemistry, 1S88, Vol. 53, oaae ^ 748 - - - 



[0028] 



[Chemical Formula 13] 

(CHjjjSi-A (Via) 

(wherein A has the same significances as defined in general formula {I}) . 
Preferably, this reaction can be performed using methylene chloride as ch 
solvent at 0 to 50*>C in the presence or absence of ceriiim fluoride and 
cetrabutylammonium fluoride. Compound (Vi:- can also be obtained bv trea. 
the heterocyclic compound (H-A) , which is the starting substance, witn a i 
such as n-butyl lithium m an inactive solvent ; f or exarrple, tecrahydrcf ui 
and d i me thoxy ethane/ to form compound (Vlbi 

[0030] 

[Chemical Formula 15] 

Li*A' (VIb) 



which is then reacted with the aforementioned compound (V) . The 
aforementioned amine compound {III) can be obtained by treating and 
eliminating the ammo group protective group of compound iVII), for exampl 
pyrrolidine in the presence of Pd(PhjP)^, which is a kno--m method. The 
aforementioned carboxylic acid compound (ID , which is also a starting 
substance, can be obtained by ordinary methods of peptide chemistry when B 
is an amino acid residue. Compound (II) can be obtained by introducing th 
carboxylic acid compound (VIII) into a reactive derivative (for example, a 
acid halide, an acid anhydride or an active ester) and by reacting it with 
alkali metal salt of the amino acid (IX) or a salt of an organic base. 
Preferably, compound (VIII) can be reacted with N-hydroxysuccinic acid ami 
to convert it to an active ester which is then reacted with the amino acid 
(IX) in the presence of an organic base to form a peptide bond. 

[0032] 

[Chemical Formula 16] 

f 

X-C-C-OH + H-B-OH 



(VIII) 



(CMz)« 

X-C-C-B-OH 
t I 
H O 

ill) 



When B-OH of the aforementioned compound (II) is an aliphatic carboxylic ac 
it can be obtained from a cyclic or straight chain dicarboxylic acid* For 
example, with a cyclic dicarboxylic acid, the monoalkyl ester (1) is reacte 
with a thionyl chloride or oxalyl chloride to form an acid chloride {2a; , 
which is then treated with diazomethane to convert it to diazomethyl keton'=* 
(2b) . This ketone is reacted with anhydrous hydrogen chloride to form the 
chloromethyl ketone {2c) , which is then converted to phenyl thiomethyl ketor 
(3) by treating it with thiophenyl . The carboxylic acid compound (II) can 
obtained by hydrolyzmg the ester of this ccT.pouna. 



11 



[00331 

iChemicai Formula 17] 



a 



OOjH 



2« M=a 

^ M-CHNj 
2c M-CHjCI 




grSu")"''' ^' i'^di'^a'^es a methyl group, a benzyl group or a diphenylmethyl 



L0034] Because compound (I) of this invention and its acid addition salts 
exhibit a strong selective inhibitory action against thrombin, it is useful 
as a diagnostic drug for determining thrombin in the blood, as a platele- 
coagulation inhibitor and in the prevention and treatment of thrombosis. 

[003 5] Thrombin inhibitors which contain compounds of this invention as 
indicated by general formula (I) and pharmacologically permissible salts 
thereof as their effective components can be used in various forms suited to 
oral and parenteral administration (for example, inhalation administration 
nose drops eye drops, subcutaneous administration, intravenous injection ' 
intramuscular injection, etc.) ■' 

[0036] For example depending on its intended use, they can be prepared as 
oral agents in such forms as tablets, capsules, granules, powders, fine 
fo^tJJfi' syrups and emulsions, as inhalation agents, as solutions for 

topical use m the form of nose drops and eye drops and as injection agents 

injection and intramuscular injection. These oreparations can 
ce manufactured by stanaard methods using vehicles, extending kgents, binders 
-netting agents, disintegrators, lubricants, dispersants, buffering agents " ' 
preservatives, auxiliary dissolution agents, antiseptics and stabilizers that 
are commonly used. -^-^i-a uwai. 

[0037] The content of the compound of this invention in a drug preparation 
aif fers depending on the form of the preparation. Ordinarily, it is l to 

-2^ '.P""!^"^^^^' ^ " ^° *' °^ "^he ■'^otal composition. The dose and 

uhe method of administration are determined appropriately taking into 
consideration the age and sex of the patient and the degree of symptoms. 

adults, It should be on the order of approximately O.l to 
2000 mg, and preferably. 5 to 400 mg, per day. It can be administered once 
or several times a day. 



.0 3! 



Method of determination cf in vitro inhibitory activity 



thrombin inhibiting activity in an in vitro system was found by the met.hod 
aescrioea m the European Journal of Biochemistrv, 1988, Vol. 172 page 7 
mixed solution of 100 ml of 0 . 1 M trishydrochloric acid solution (pH 8 0-' 
containing 0.3 .M NaCl and 2 mM CaCl.-) . a 10 ml DMSO solution of the ccmcound 
-X -"-^^-^^"ention, £0 ml of bovine serum albumin solution (0.4 mg/ml) and 
-0 ml of tnromoin (0.5 U/ml) dissolved in the aforementioned trishydrochlcric 



acid sciucion was prepared. To this was added :o t,1 zt I =cc - •^S'^ ' OH- ' - 
?rc-Arg-mechylcoumarin amide soiucion ..10% DMSO) , whicn was *-^- subs^-^at- a-- 
tr.e mixture was incubated for 30 minutes at 37°c, after v-— - ^ -c-e^.-op.ce " 
intensity (al) of 440 nm excited by 380 nm OV was deterr.ir.ed . At tne^same 
rime, an experiment was performed m which DMSO was used instead of 
solution of the compound of this . invent ion and f luorescert== — -ensif^- 7a" • wa = 
aetermmed in the same way. In addition, the fluorescence mtensitv' Cb) of a 
mixea solution of 120 ml of the aforementioned 0.1 M tr- ^----r-c^ - o-^ ac^-^ 
cutter solution, 10 ml of DMSO solution, 30 ml of bcvme 3erum albumin 
solution and 20 ml of substrate solution was determined as bac'^cr--"--'-^" 
Inhibition rates were calculated bv the followina -c-mu'^"'^-- 'Jcl""**"" 
concentration required for 50% inhibition (IC.J was found. """^ 

Inhibition rate (%) = [[{a2-b) - (al-b) ] / (a2-b)] y. ::: 



The experimental results for representative comoounds of -'-'s -n-^-t-o^ ar- 
shown in Table 1. " - - « , 



Table 1. Thrombin Inhibition 



»- 1 ■. 



Example No. of comoound 


\ 50% inhibititn roncentrat ion 


1 


w- • ^ ^ Z 


2 




4 




5 




7 




8 




Argatroban* 


C . C- 6 5 



♦ Compound described in Japanese Patent Disclosure No. 61-4o329 [1956] 
[0039] 

[Examples] We shall now describe the com.pounds of this invention in decai' b-- 
presenting examples as indicated below. 'However, thev are^simplv** - - - 
illustrations and do not limit this invention m any way*" 

[0040] Example 1 

D-phenvialanvl- N- fl - T ( 2 - thiazolvl ) carbcnvl ] -4 -auanidincbutvl ^ -L -proline amide 
(a) 

t-butoxycarbonyl-D-phenylalanyl-N- [i- [ ( 2 - thiazolvl } hvdrc;-"ethvl] 'N' N" -b- c 
^ t -but oxycarbonyl ) aminoiminomethyl] amino] butyl] - L-proline* amide 

t-butoxycarbonyl-D-phenylalamyl-L-proline (300 mg, 0.82 mmcl), 

2- [2-amino-5- [N' , N" -bis ( t-butoxycarbonyl) am.inoiminomethvl* amino- 1 -hvdrox\T)e--- 
ijthiazole (367 mg, 0.82 mmol ) and N-hvdroxbenzotriazcle .^"O ma 3^ mimo^ ^* 
were dissolved in 15 ml of acetonitrile and ' " 

l-etnyl-3- (3 ' -dimethyl aminopropyl) carbodiim.ide hvdrochlcride .IB? mc, 
0.98 mmol} was added as the materials were being ice-cocled. The mixture was 
stirred at the same temperature for 3 hours. The tem.oerature was the^ r-a^ c:^^ 
to room temperature and it was stirred for 15 hours. 'The react icn ^mixture"" was 

and dried m MgS04 . The solvent was removed, the* crude 'trtduct^'w^ cur'if"--^^' 
cy flash chromatography and the target compound (497 m.c/--%r^was obtained^^ 

K-NMRiCDCl,) 5 1.42-1.62 (m, 32H) , 1.79-1.39 (m, :>;: , : ---- -q m ' - 

.93-3.00 (m, 2H) , 3.53-3.43 (m, 4K} , 4.:i-4.C4 — ":i "= -'u -c' -"'-'h^) 

.43-4.50 (m, IH) , 4.98-5.02 (m, IH} , 5.47-5.50 {mi ' ^* ' lu\ ' 

.71-7,75 (m, IH) , 8.33-8.35 (m, IH} . ^ ' "' ' *" ' " " ' 
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[0041] (b) 

D-phenylalanyl-N- [i- [ (2 - thiazolyl) carbonyl) -4 -guanidinobutyl] -proline amide 

Oxazolyl chloride (79 ml, 0.91 mmol} was dissolved in 8 ml of methylene 
cnlcride. dimechyl sulfoxide {129 mi, 0.91 mmol) was added at -40oc and the 
mixture was stirred for 5 minutes. 5 ml of methylene chloride solution 
containing the aforementioned compound (480 mg, 0.61 mmol) was added and the 
mixture was stirred for 30 minutes at -40 to -30oc. Next, triethvlamine 
(581 ml, 4.1 mmol) was added and the . mixture was stirred at the same 
temperature for 3 0 minutes, after which it was emntied into ice water The 
organic layer was separated and washed with water', after which i^- was 
desiccated with MgSO, and concentrated. The product was refined by flash 
chromatography and t-butoxycarbonyl-D-phenylalanyl-N- [1- [ (2- thiazolyl) 
carccnyl] -4- [N' .N" -bis ( t-butoxycarbonyl) aminoiminomethyl] amino] butyl] -L- 
proime amide (4 07 mg, 86%) was obtained. This compound was dissolved in ' ml 
of anisole and 4 ml of trif luoroacetic acid was added as the materials wer- 
being ice cooled. The mixture was stirred at the same temperature for 3 0 
minutes and was then stirred at room temperature for 30 minutes. The -eaction 
mixture was concentrated, dissolved in 5 ml of water and washed with ethe- 
after which it was freeze dried and the target substance (407 mg) was 
obtained. ^H-NMR(D20) 6 1.59-1.60 (m, 32H) , 1.70-1.91 (m, 2H) 2 12-2 14 
(m, 2H) , 2.75-2.81' (m, IH) , 3.15-3.29 (m, 4H) , 3 . 50-3.54 (m, IH) , 4 43-4 4.6 
(m, IH) , 4.53-4.61 (m, IH) , 5.49-5.55 (m, IH) , 7.32-7.46 (m, 5H} , 8 11-8 • 
(m, 2H} , MS (SIMS) m/z (M*') . 

[0042] (c) Synthesis of intermediate 

The 2- [2-amino-5- [N' ,N"-bis (t-butoxycarbonyl) aminoiminomethyl] amino- 1 - 
hyaroxypentyl] thiazole that was used in this example was synthesized by the 
following method. L-arginine (10 g, 57 mmol) was dissolved in 60 ml of water 
allyl chloroformate (8.99 mg, 74 mmol) was added under ice-cooled conditions 
as the pH was maintained at 9 to 10 with 4N-NaOH, the pH was adjusted to 7 and 
the mixture was stirred at the same temperature for 2 hours. The precipitate 
that separated out was collected by filtration and was washed with a small 
quantity of ice water and acetone. It was then desiccated and 
N-allyloxycarbonyl-L-arginine (13.3 g, 90%) was obtained. The aforementioned 
compound (10 g, 3 9 mmol) and p- toluenesulf onic acid (7 g, 3 7 mmol) was 
dissolved in 2 50 ml of methanol, diphenyldiazomethane (15 g, 78 mmol) was 
aaded over a one hour period and the mixture was stirred for 3 hours at room 
temperature, after which it was concentrated. The reaction product was 
dissolved in chloroform and washed with water, after which it was desiccated 
with MgSO, and concentrated, with 

N-allyloxycarbcnyl -L-arginine diphenylmethyl ester p- toluenesulf onate (24 g) 
being obtained. The aforementioned crude product (24 g) was dissolved in 25 0 
ml of acetonitrile, dime thylaminopyri dine (4.7 g, 39 mmol) and 
bis-t-butyldicarbonate (21 g, 97 mmol) were added and the mixture was stirred 
for 15 hours at room temperature, after which it was concentrated. The 
reaction mixture was dissolved in ethvl acetate and washed in water after 
which it was concentrated. It was then refined by silica gel chromatographv 
(n-hexane/ethyl acetate) and " 
Na-allyloxycarbcnyl-N' , N" -bis (t-butoxycarbonyl) -L-arginine diphenvl methyl 
ester (14.5 g, 60%) was obtained. ' 

[0043] The aforementioned compoxind (11 g, 18 mmol) was dissolved in 150 ml of 
tetranydrcfuran. LiBH, (0.75 g, 35 mmol) was added and the mixture was stirred 
rcr 1 hours at rccm temperature. The reac-icn mixture vas roured into acidi^- 
water at pH 3 , extraction was performed with ethyl acetate and the organic 
layer was washed with water, after which it was desiccated with MgSO and 
concentrated. The reaction product was refined by silica gel chromatoaranhv 
vn-nexane/ ethyl acetate) and " * ' 

Na-allylcxycarbcr.yl-N' ,N"-bis (t-butoxvcarbonvl) - L-arainol (3 9 a ==0%) was 
obtained. ' " " • - 



'H-NM?.(CDCl3) 5 1.35-1 . 80 fm, 22H) , 3.30-3.80 (m, 6K) , 4.58 (d J 
IH) , 5.22 (dd, J = 1.55, 10.0 Hz, IH) , 5.31 (dd, J = 1.55, ^7'6 - 
.a, J = 7.53 Hz. IH) , 5.93 (ddd, J = 5,02, 10.0, 17,6 Hz. IH) 3 



= 5.02 Hz, 
z, IH) , 5.4 9 
38 



{t, J = 5.C2 Hz, IH) . Oxazoiyl chloride (1.27 LO mmoii was dissolved m 
40 ml of mechylene chloride, dimethyl sulfoxide (1.57 g, 20 mraol) was added at 
-SO^'C, after 5 minutes, 20 ml of methylene chloride solution contaanina the 
aforementioned carbinol compounds (3.0 g, 6.7 mmol) was added and the mucture 
was stirred for 30 minutes at -30oc. Next, triethylamine (4.62 g, 45 mmol; 
was added and the mixture was stirred for 30 minutes at -30®C, after which iz 
was emptied into ice water and the solutions were separated. The organic" 
layer was washed with water, after which it was desiccated with MgSO and 
concentrated, with ' 

Nof-allyloxycarhbonyl-N' ,N"-bis (t-butoxycarbonyl) -L-arginal (2.9 g) beina 
obtained. 

[0044] The aforementioned crude product (2.9 g) and 2- trimethvlsilylthiazoie 
(1.54 mg, 9.8 mmol) were dissolved in 50 ml of methylene chloride and the^ 
solution was stirred for 5 hours at room temperature. IM tetra-n- 
butylamraonium fluoride THF solution (10.4 ml) was added, the mixture was 
stirred for another 30 minutes and was then emptied into ice water. The 
organic layer was separated, desiccated with MgSO^ and concentrated. It was 
then refined by silica gel chromatography (n-hexane/ethyl acetate) and 
2- [2-allyloxycarbonylamino-5- [N' , N" -bis ( t-butoxycarbonyl ) aminoiminomechvl] amin 

0- l-hydroxypentyl] thiazole (2.1 g, 60%) was obtained. 

'^H-NMR(CDCl3} 5 1.35-1.86 (m, 22H) , 3.30-3.55 (m, 2H) , 4.05-4.22 (m, IH) , 
4.43-4.65 (m, 2H) , 5.06-5.40 (m, 4H) , 5.78-6.02 (m, 2H; , 7.28 (d, J= 3.0Hz 
IH) , 7.73 (d, J = 3.0 Hz, IH) , 8.48 (t, J = 6.24 Hz, IH) . 

[0045] The aforementioned compound (2.1 g) was dissolved in 35 ml of methvlene 
chloride, piperidine (1.34 g, 19 mmol) and Pd(Ph3P), (220 mg, 0.19 mmol) was 
added and the mixture was stirred for 30 minutes at room temperature. The 
reaction mixture was concentrated and refined by silica gel chromatography 
(chloroform/methanol) , with the target compound (1.42 g, 85%) being obtained. 

'H-NMR(CDC1,) 6 1.40-1.80 (m, 22H) , 3.17-3.55 (m, [sicj 4.70-4.80 (m, IH) 
4.88-4.98 Cm, IH) , 7.40-7.80 (m, 3H) , 8.30-8.43 (m, IH) . 

[0046] Example 2 

2- f2- [2- (phe nvlthioacetvl)cvclopenta-l-vlcarbonvll -L-arainvl 1 thiazcle 
(a) 

2- [2- [2- (phenylthioacetyl) cyclopenta-l-ylcarbonyl] amino-5- [N' ,N' -bis (t-butixvc 
arbonyl) aminoiminomethyl] amino- 1-hydroxypentyl] thiazole 

2 - (phenylthioacetyl) cyclopentanecarboxylic acid (249 mg, 0.94 mmol), 
2- [2-amino-5- [N' ,N' -bis (t -butoxycarbonyl) aminoiminomethyl] amino- 1 -hydroxypentv 
1] thiazole (417 mg, 0.94 mmol) and N-hydroxybenzotriazole (126 mg, 0.94 mmolj' 
were dissolved in 20 ml of acetonitrile, 

1- ethyl-3- (3 ' -dimethylaminopropyl) carbodiimide hydrochloride (215 mg, 

0.98 mmol) was added under ice-cooled conditions, the mixture was stirred at 
this same temperature for 3 hours, the temperature was then raised to room 
temperature and it was stirred for 15 hours. The reaction mixture was 
concentrated, after which it was dissolved in ethyl acetate. It was then 
washed with water, after which it was desiccated with MgSO,. The solvent was 
removed, the crude product was refined by flash chromatography and the target 
compound (4 38 mg, 68%) was obtained. 

-H-NMR(CDC1J 6 1.20-2.10 Cm, 28K) , 2.37 (m, IH) 3.30-3.50 (m, 3H) , 3.24 
(m, IH) , 4.25 (m, IH) , 5.03 (m, IH) , 6.75 (m, IH) , 7.15-7.40 (m, 5H) , 
7.43-7.57 (m, IK), 7.70 (m, IH) , 8.37 (m, IH) . 

[0047] (b) 2- [2- (phenylthioacetyl) cyclopentane-lylcarbcnyl-I.-arginyl] thiazcle 
cxalyl chloride (81 ml, 0.93 mmol) was dissolved* in 10 ml of methylene 
chloride, dimethyl sulfoxide (132 ml, 1.87 mmol) was added at -40°C and the 
mixture was stirred for 5 minutes. 5 ml of methylene chlcride solution 
containing the aforementioned compound (430 mg, b.62 r^moi; was added and the 
mixture was stirred for 30 minutes at -40 to -30*>C. Next, tristhvlamine 

[S5€ ml, 4.2 mmol) was added and the mixture was stirred at this same 
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temperature for 3 0 minutes, after which it was emptied into ice water Th. 

dS^cc^teS^StrSalS^""".''^ ""^ "-"^^^^ -'^^^ ^^^-^ after wSijrit wS- 
ch?;SIto:?aSy''aSf °' ""^ concentrated. The product was purified by flash 

?:„^i.°f anasole, 4 ml of trif luoroacetic acid was added under ice-cooled 
Inf i^i°?;en^^?i-erf^rlo ^^ju^lf a%^ ^ t^^^^^^J^^^^ 

:-.-hr-tL-^:^--f^it%f^^ 

Cm. IH), 8.12 {m, IH) , MS(FD) m/z 488 W) 7-10-7.40 (m, 5H) , 8.05 

[0048] (c) Synthesis of intermediate 

The 2 -phenyl thiomethylcarbonylcyclopentane-l-carboxvlic acid that wa= ■ 
this example was synthesized by the following methS ^^"^ 
2-[{diphenyl) methoxycarbonyl] cyclohexane-l-carboxylic acid (2 0 q s 17 mmoT 
and triethylamine (0.944 ml, 6.79 mmol) were dissolved in^a i{ J\Lt\ 
chloride, N,N-dimethylformamide (1 drop) and S"yl Sloride TsSB ^ 
'or'lToii -e-cooled^cndit??ns^inftSe'SLture Sis stirred 

ad e^ ^S r ice-^ oSd^Snditi^^^^^ 

^etrSvdroSr=n'°S^ produced was dissolved in Jo Jl of 

(IgS S f ethylamine (815 mg, 6.32 mmol) and thiophenol 

1590 mg, 6.32 mmol) were added and the mixture was stir-r*.rt fni- t v,«„i.J 

ro^rfn"'.?''^^ "5^"^ ^" concentrated rti taction p^oducrJL 
refined by silica gel chromatography (toluene/acetic acid) aSd 

dJlJSvid°?r?X; V '''' obtained'" ?Sif product was 

(9 ?J m!? iL fL^J ^ ''^^^"^ solution of potassium carbonate 

temceratire rtt Lt^t^^^ mixture was stirred for IS hours at room 
^emperature. The reaction mixture was concentrated and the residue was 
dissolved in water and washed with ether. The aqueous layer was acidified 
atter which extraction was performed with ethyl acetate rt Zll 
afnrobL'i:^? concentrated, wi.h t^h'e \"a^^e\^ compU^J 76.) 

7"?r7'?o''U*5H)-'°"'-" 1«>' 3.80 (s. 2H), 

[0049] Example 3 

D-ohenvlalanyl-N- [1- f f?-rhia2clvl) carhonvn -..-.n,^ nop o^ tyn -r.-nrnl ^n. ....h. 
ja) t-butoxycarbonyl-D-phenylalanyl-N- [1- [2-thia2olyl) hyxroxvmethvll - 
wxienyiaianyi-L-prolme (255 mg, 0.70 mmol) 

^7o'^o??'f:i^v"K^i°''^^f amino-l-h^droxybenzotriazole ( 94mg, 
..70 mmol) and N-hydroxybenaotriazole (94 mg, 0.70 mmol) were dissolved 

Zl^j^^^^-^l-' l-f^^-^: f3'-di..etlylaminopropyl)l"bod"Sidf " 

, .e -.16 0 mg, :.S4 rrxr.oi) was added under ic-'-col--^ ^or-^---nc: --^^ 

JaJSrto'Joom'tf^e'L'''^ --temperature for 3 hour!? t^e1em;;;a tire 'wL 

raisea to room temperature and the mixture was then stirr^^ri for- ^'k >.o,,>-o 

nitSt'r If rSnT^-'^r"^^ ^^^^^ ^^-^ 'J Sal'dSIolJeS n lliyl ' 
Vh. lowo.^ "''^^ with water, after which it was desiccated with 
. 1°^'',®''^. removec, the crude product was refined bv *lash 
^btainSS-"'"''' ""^^^'^ compound (393 mg, "si^) las 

•-H-NMR(CDC10 6 1.20-2.15 im. 20H), 2.40-2.30 (m IH) 2 90 ^ 47 -n. 
3.55-3.77 (m, IH) , 4 . 23 -4 . 53 . ;t.. 3H) , 4 . 9= -5 . 04 (m 2H) 5 ^ = 3 n 'r." 
5.30-5.55 im, 2H) 7.04-7.90 (m, i2H) ' - 
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[0050] (b) D-phenylalanyl-N-[l-((2-thiazolyl)carbonyi]-5-aniinot)entyi] - 
L- proline amide " 

°?'f^y^^=^^°^^^« ^"^2 ml, 0.84 mmol) was dissolved in 3 ml cf methylene 
chloride, dimethyl sulfoxide (lis ml, 1.68 mmol) was added at -40'»C and che 
mixture was stirred for 5 minutes. 5 ml of methylene chloride solution 
containing the aforementioned compound (390 mg, 0.S6 mmcl) was added and the 
T^or^'f '^?^„f''"''f? 30 minutes at -40 to -30«C. Next, triethvlamine 
(394 ml, 2.81 mmol) was added and the mixture was stirred for 30 minutes at 
this same temperature, after which it was emotied into ice water. The organic 
M^cn"" "^^I separated and washed with water, after which it was desiccated with 
MgSO, and concentrated. The product was refined by flash chromatograchv 
(hexane/ethyl acetate) and ' - 

t-butoxycarbonyl-D-phenylalanyl-N- [l- [ (2- thiazolyl ) carbcr.vl] - = - 
(faenzyloxycarbonyl)aminopentyl] -L-proline amide (388 ma, 73%| was obtained 
This compound was dissolved in formic acid (3.5 ml). Pd (150 mg) was added and 
the mixture was stirred for 3 hours at room temperature. The reaction mixture 
was. filtered, after which the filtrate was concentrated, the product "ar 
dissolved in l ml of anisole, trif luoroacetic acid (3 ml) was added under 
ice-cooled conditions and the mixture was stirred at this same temoerature for 
30 minutes. The reaction mixture was concentrated and was dissolved in 5 ml 
of water. It was then washed with water, after which f reeze-drving was 
performed and the target substance (190 rag) was obtained. 

^H-NMR(D:0) 6 1.25-2.04 (m, 7H) , 2.04-2.18 (m, IH) , 2.64-2 32 'm 2K) 
3.00-3.70 (m, 6H), 4.30-4.45 (m, 2H) , S. 45-5. 55 (dd, J = 4 14 " 9 31 Hz IH) 
7.20-7.55 (m, 5H) , 7.70-8.20 (m, 2H) ; MS (FD) m/z 458 (M') . " ' " ' 

[0051] (c) Synthesis of intermediate 



The 2- [2-amino-6-(benzyloxycarbonyl)amino-l-hydroxyhexyl]thia2ole that was 
used m this example was synthesized by the same method as in Examol- ic usina 

Nor-allyloxycarbonyl-Naj-bensylcxycarbonyl-L- lysine methyl ester as the start ina 
substance. ^ 



-""'Vr; =o^' = ' * i. 20-1. 80 (m, 6H), 1.90-1.36 (m, IH) , 3 . 10- 3 . 34 -m, SH) 
..60-3 80 (tn, IH), 4.70 (d, J = 3.78 Hz. IH) , 4.80-4.97 (m, IH) ,^ 5 01 (s 2H) 
■•29 !d, J = 2.52 Hz, IH) , 7.30-7.38 (m, 5H) 7.73 (d, J = 2.52 Hz i:-!). 

[0052] Example 4 

amide ""^^''''^^^^"^^"'^" ' ^^''^^^^^Q^''^' ] - 4-ouanidinohutvn -L-prol ir^ 

It was synthesized by the same method as in Examule 1 from 

t-butoxycarbcnyl-D-cyclohexylalanyi-L-proline and the compound cf Example Ic. 

^H-WIR(D O) 6 1.00-1.55 (m, 4H) , 1.55-2.25 (m. 14H) , 2.30-2.40 (m, IK; 

?; 3.58-3.70 (m, IH) , 3.72-3.82 (m, IH) , 4.39 (dd, J = 3 45 

is'dlSl; m/z'492'tM-^f ' ' ' '■ 

[00053] Example 5 

D-Dhenvlalycvl-N- [i- r (2-thia2olvl ) carbonvl 1 -CT-ganidinobutvll -L-nrni ir.e arr^r^o 

It was synthesized by the same method as in ExamDle 1 from 
t-butoxycarbonyl-D-phenylglycyl-L-proline and the compound of Example Ic. 

^H-NM?;(D,0) 6 1.62-1.97 (m, 8H) , 2.10-2.20 (m, IH) , 2.98-3.06 (m, IH) 
3.^2-3.^0 m, IH), 3.63-3.72 (m, IH) . 4.58 (dd, J= 3.40, 8.60 Hz, 1H< 
,U J,: ' 5. 50-5. 60 (m, IH) , 7.45-7.60 (m, 5H) , 8.10 (d, IH) " 8 

(d, IH) ; MS (SIMS) m/z 472 (M'M . 

[0054] Example 6 

D-tyrcsvl-M- fl- f (2-thiazolvl) carbonvl) -4 -auanidinnbutvn -L-oroline arr.idP 

It was synthesized by the same method as in Examnle 1 from 
t-butoxycarbonyl-D-tyrosyl-L-proline and the coraiound of Example ic. 

,H-imR{D O) 6 1.75-2.04 (m, 6H) , 2.16-2.36 [m, 2H) , 3.04-3.10 (m, IH) , 
3.25-3.28 m, 6H) , 3.45-3.46 (m, IH) , 3.70-3.76 (m, IH) 4.52-4.77 (m. 2H) , 

MS(Ii^rm;z'5oT(M^)''-'-'' ' ' ^-^^-^-^^ 

[005 5] Example 7 

D-phenvlalanyl-N- ri- r (2-thia2olvl) carbonvl 1 -4 - a^anidinobutvl] - L-ccr 
e - 2 - cari:oxvamide • 

It^ was synthesized by the same method as in Example 1 from 

t-Dutoxycarbonyl-D-phenylalanyl-L-octahydroindoie-2-carboxylic acid a-d t>^- 
compound of Example Ic. i ^ u.., 

■H-imR(D,0) 6 0 87-1.05 (m, 2H) , 1.10-1.23 (m, 3H) , 1.36-1.49 (m, 3Ki . 
iin'r^c 1-91-2.03 (m, 2H), 2.85-3.00 (m, 2H) , 3.15-3.20 3H) 

^H) , 7.19-7.36 (m, 5H), 7.98-8.04; MS(SIMS) m/z 540 (M'^) . 

[0 056] Example 8 

Benzvloxvcarbonvl-D-nhenvlalanvl-N-ri-r(^- thiazclvllcarbonvl1 -4-auan^ riinnh -^--i 
J -i-.-prciine amidf> ~ = — 

:t was synthesized in the same way as in Examnle l from 

ber.zvioxycarbonyl-D-phenylalanyl-L-proline and the compound of Exampl- ic. 

-K-WIRiCDCl,) 6 1.40-2.20 (m, 7H) , 2.59-2.80 (m, IH) , 2.90-3.50 .m =--- 
3.=u-3.30 (m, IH) 4.28-4.54 im, IH) , 4.54-470 (m, IH) , 5.04 -ABa 'j'= = 
39.7 Hz, iH) , 5.45-5.70 (m, IH) , 6.13-5.30 (m, IH; , 6.90-7 =0 - ""-'ic 
w- = 7.36 Hz, IH), 7.84 (d, J = 7.3S Hz, IK), -^.94-8.04 ■ v-. T ' =:-vr 
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[0057] Example 9 

It was synthesized in the same way as in Example l from 

acetyl -D-phenylalanyl-L-proline and the compound of Example Ic. 

;^H-mR(D,0) 6 1.50-2.50 (m, IIH) , 2.52-2.75 (m, 2H) , 2.97-3.13 (m, 2H) 
3.15-3.50 m, 2H) , 3.65-3.80 (m, IH) , 4.35-4.50 (m, IH) , 5.35-5 50 fm' IH) 
7.23-7.56 {m, 5H) , 8.00-8.22 (m, 2H) , MS(SIMS) m/z 528 (M'M . 

[0058] Example 10 

^TPhenylproDionvl-N- Ti- r (2-thia7o1 vl) carb^nvn -4-cmanidinobutvl 1 -T..p ^ni ^ 

It was synthesized by the same method as in Example 1 from 

3- phenylpropionyl- L-proline and the compound of Example Ic 

'H-mR(D,0) 6 1.50-2.50 (m, 6H) , 2.50-3.25 (m, 8H) , 3.25-3.57 (m, 2H) 

t nl't'^^ 5.40-5.46 (m, IH) , 7.20-7.40 (m, 5H) , 7.60-7 70 m IH) 

8.00-8.10 (m, IH); MS(SIMS) m/z 471 (M*M . 

[0059] Example 11 

Inxjir^^^"^^"""^^"^" ^ ^^-^^i"°^yl>^^^faQ"^T 1 -4-quanidinobutvn -T-nro1 ino 

It was synthesized in the same way as in Example 1 from 

4- phenylbutanoyl-L- proline and the compound of Example ic. 

;'H-NMR(CDC1,) 5 1.72-1.75 (m, 2H) , 1.89-2.09 (m, 5H) , 2.26-2.51 (m 5H) 
2.61-2.68 m, 2H) , 3.13-3.56 (m, 4H) 4.42-4.53 (m, ^H) , 5.59 (brs IH ' 
7 08-7.28 (m. 5H) 7.70 (d, J = 3.1 Hz, IH) , 7.77-7.90 (m, 2H , I 00 
(d, J = 3.1 Hz, IH), MS(SIMS) m/z = 485 (M*') . 

[0060] Example 12 

D-propyl-N- ri- r(2-thiazolvl)carbonvn -A - auanidinobutvn -L-oroline amiriP 

It was synthesized in the same way as in Example 1 from 
t-butoxycarbonyl- D-pyrrolyl -L-proline and the compound of Example Ic. 

^H-IWR{D,0) 6 1.70-2.20 (m, 9H) , 2.30-2.45 (m, IH) , 2.47-2.65 (m. 2H) , 
^ini-o^ ' 3.40-3.55 (m, 2H) , 3.60-3.68 (m, IH) . 3.70-3.80 {m, IH) 

m' t^', f = ^-^^ 8-12 (d, J = 3.40 Hz. IH), 8 18 

(d, J = 3.40 Hz, IH) ; MS (FD) m/z 435 (M*) . 

[0061] Example 13 

2- [2- ( phenyl thioacetvl) evclohexa-i - v lcarbonyl -L-arainvll thiazolP 
It was synthesized in the same method as in Example 2 from 

2-(phenylthioacetyl)cyc:ohexanecarbcxylic acid and the compound from Exa-pie 

^H-NWE{CD,OD) 5 1.10-2.20 (m, 12H) , 2.63 {m, IH) , 3.02 (m, IH) , 3.09-3.23 
m, 2H , 3.83-4.09 (m. 2H) , 5.47-5.55 (m, IH) , 7.05-7.40 (n, 5H) , 8.02 
(m, IH) , 8.10 (m, IH) ; MS (SIMS) m/z 502 (M'M 



[0062] Example 14 

4-phenvlbucanovl-N- fl- r f2-thia2olvn <-ar bonvn -S-aminopencvl V-L-proline amiH<. 

It was synthesized in the same method as in Exait^jle 3 from 
4-phenylbutanoyl-L-proline and the compound of Example 3c. 

'H-NMR(D,0) 6 1.40-2.25 (ra, lOH) , 2.35 (m, 2H) , 2.65 (ra, 2H) . 2.99 (m 2H) 
3.42-3.52 (m, 4H) , 4.40 (m, IH) , 5.46 (m, IH) , 7.10-7.40 (m, 5H) 8 05 
(m, IH) , 8.11 (m, IH) ; MS (SIMS) m/z 457 (M*') - 

[0063] Example 15 

3-phenylpropionvl-N- ri- I (2-thiazolvl) ea r bonvll -S-aminoDentvll -L-oro] in^ arr-Ho 

It was synthesized in the same method as in Example 3 from 
3-phenylpropionyl-L-proline and the compound of Example 3c. 

^H-NMR(DjO) 6 1.20-1.90 (m, 7H) , 1.90-2.20 (m, 2H) , 2.50-3 00 (m 5H) 
3.20-3.54 (m, 2H) , 4.29-4.37 (m, IH) , 5.39 (dd, J = 3.75, 8.00 Hz IH) 
7.12-7.35 (m, 5H) , 7.98 (d, J = 2.77 Hz, IH) , 8.06 (d, J = 2.77 H^ IH) • 
MS{SIMS) m/z 443 {M") . ' 

[0064] Example 16 

D-Phenylalanvl-N- Tl- f (2- thiazolvl) ca rbonvll -e-aminoheyyll -L-nroline amide 
It was synthesized in the same method as in Example 3 from 

t-butoxycarbonyl-D-phenylalanyl-L-proline and 2- [2-amino-7- (benzyloxycarbcnvl) 
ammo-l-hydroxypentyl] thiazole . 

'H-NMR(DjO) 6 1.20-1.90 (m, 9H) , 2.00-2.20 (m, 2H) , 2.74 (ddd, J = 6 90 7 24 
7 59 Hz, IH), 2.98-3.10 (m, 2H) , 3.10-3.32 (m, 2H) , 3.39-3.50 (m, IH) , '4 44 ' 
(dd, J = 4.83, 9.66 Hz, IH) , 4.50-4.60 (m, IH) , 5.48 (dd, J = 4.14, 9 66 Hz 
IH), 7.25-7.50 (m, 5H) , 8.10 (d, J = 2.41 Hz, IH) , 8.15 (d, J = 2 41 Hz IH) • 
MS(SIMS) m/z 471 (M*M . 

[0065] Exan^jle 17 

3-phenvloropionvl-N- fl- r (2- thiazolvl) carbonvll - 6 - aminohexvll -L-proline amirif^ 

It was synthesized in the same method as in Example 3 from 
3-phenylpropionyl-L-proline and 2- [2-amino-7- (benzyloxycarbonyl) 
amino- 1-hydroxyheptyl] thiazole 

"•H-NMR(D.O) 5 1.20-1.90 (m, lOH) , 1.90-2.08 (m, IH) , 2.08-2.30 (m, IH) 
2.54-2.85 (m, IH) , 2.85-3.06 (m, 6H) , 3.25-3.35 (m, IH) . 3.40-3.61 (m' 2H) 
4.41 (d, J = 6.90 Hz, IH), 5.43 (dd, J = 3.45, 8.60 Hz. IH) , 7 14-7 37 
(m, 5H), 8.02 (d, J = 24 Hz, IH) , 8.08 (d, J = 24 Hz, IH) : MS(FD) m/z 
456 (M*) . 

[0066] Example 18 

D-phenvlalanvl-N- Tl- r f 2- thiazolvl) ca rbonvll -4 -methoxvbut.vl1 -L-oroline amid^ 

It was s%T.thesized in the same method as in Example i from 
t-butoxycarbohyl-D-phenylalanyl-L-proline and 2-2 (-amino- 1 -hydroxy- 5- 
methoxypentyl) thiazole . 

^H-NMR(CDC1,) 5 1.57-1.59 (m, IH) , 1.73-1.88 (ra. 5H) , 2.07-2.14 (m, 2H) 

2 75-2.78 (ra, IH), 3.20-3.33 (m, 2H) , 3.35 (s, 3H) , 3.49-3.56 (m, 3H) , '4 42 

(dd J = 4.2, 8.5 Hz, IH), 4.53 (m, IH) , 5.49 (dd. J = 4.3, 8.4 Hz, IH) , 
7 31-7.34 {m, 2H), 7.41-7.46 (m, 3H) , 8.09 (d, J= 3.1Hz, IH) , 8.14 

(d, J = 3.1 Hz, 1H> , MS(FD) m/z = 459 (M'M 
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[0067] Example 19 

D-phenvlalanvl-N- \1- f {2-ben2othiazolvl) carbonvll -4'methox-/fautvn -L-proline 
amide 

It was synthesized in the same method as in Example 1 from 

t-butoxycarbonyl-D-phenylalanyl-L-proline and 

2-2 (-amino-l-hydroxy-5-raethoxypentyl) benzothiazole . 

'H-NMRfCDClj) 6 1.74-1.78 (m, IH) , 1.80-1.93 (m, 4H) , 2.04-2.19 {m, 2H) , 
2.73-2.74 (m, IH) , 3.15-3.28 (m, 2H) , 3.35 (s, 3H) , 3.54-3.58 (m, 4H) , 
4.40-4.45 (m, IH) , 4.50-4.54 (m, IH) , 5.56 (dd, J = 4.3, 8.4 Hz, IH) , 
7.24-7.43 (m, 5H> , 7.67-7.73 (m, 2H) , 8.15-8.26 (m, 2H) ; MSfSIMS) m/z = 509 

[0068] Example 20 

t-butoxvcarbonvl-D-phenvlalanvl-N- fl- f (2 - thiazolvl) carbonvl; -4-methoxvbutvl1 -L 
-proline amide 

It was synthesized from 

t-butoxycarbonyl-D-phenylalanyl- L-proline and 

2- (2-amino-l-hydroxy-5-methoxypentyl) thiazole and was obtained as the 
intermediate of Example 18. 

'H-NMRCDjO) 6 1.51-1.90 (m, 14H) , 2.15-2.23 (m, 2H) , 2.62-2.66 (m, IH) , 
3.01-3.04 (m, 2H) , 3.30 (s, 3H) , 3.38-3.44 (m, 3H> , 3.54-3.57 (m, IH) , 
4.49-4.62 (m, 2H) , 5.40-5.43 (m, IH) , 5.75-5.79 (m, IH) , 7.18-7.32 (ra, 5H) , 
7.53-7.61 (m, 2H) , 7.95-7.98 (m, IH) , 8.18-8.21 (m, IH) ; MS(FD) m/z 558 (M*) . 

[0069] Example 21 

t-butoxvcarbonvl -D-phenvlalanvl-N- Tl- f (2-ben20thiazolvl) carbonvll -4 -methoxvbut 
vl] -L-proline amide 

It was synthesized from 

t-butoxycarbonyl-D-phenylalanyl -L-proline and 

2- (2-amino-l-hydroxy-5-methoxypentyl)benzothiazole and was obtained as the 
intermediate of Example 19. 

^H-NMRCDjO) 6 1.43 (s, 9H) , 1.51-1.67 (m, 4H) , 1.80-1.89 (m, 2H) , 2.07-2.21 
(m, 2H) , 2.61-2.63 (m, IH) , 2.90-3.05 (m, 2H) , 3.30 (s, 3H) , 3.33-3.40 
(m, 2H) , 3.51-3.54 (m, IH) , 4.44-4.68 (m, IH) , 4.62-4.64 (m, IH) , 5.44-5.47 
(m, IH) , 5.55-5.62 (m, IH) , 7.20-7.31 (m, 5H) , 7.63-7.65 (m, IH) , 7.68 
(d, J = 3.0 Hz, IH) , 8.02 (d, J= 3.0 Hz, IH) ; MS(FD) m/z 608 (M*) . 

[0070] Example 22 

D-phenvlalanvl-N- [1- f (2-thiazolvl) carbonvll -2-phenvlethvn -L-proline amide 

It was synthesized by the same method as in Example 1 from 
t-butoxycarbonyl-D- phenylalanyl -L-proline and 
2- (2 -amino- 1 -hydroxy- 3 -phenylpropyl) thiazole. 

'H-NMRfCDClj) 6 1.49-1.54 (m, 2H) , 1.60-1.80 (m, IH) , 2.10-2.14 (m, IH) , 
2.59-2.67 (m, IH) , 2.85-2.57 (m, 2H) , 3.10-3.19 (m, IH) , 3. 18-3. 49 (m, 2H} , 
3.64-3.75 {m, IH) , 4.50-4.54 (m, IH) , 5.88-5.93 (m, IH) , 7.20-7.36 (m, lOH) , 
7.67-7.78 (m, 2H) , 8.06-8.08 (m, IH) ; MS(SIMS) m/z = 477 (M'M . 
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[0071] Example 23 

4-phenvlbutanovl-N- Tl- f (2-th ia2olvll carbonvll ethvll -L-nmline amide 

It waa synthesized by the same method as in Example l from 
4-phenylbutanoyl-L-proline and 2- (2-amino-l-hydroxypropyl) thiazole. 

^H-NMRCCDClj) 6 1.52 (d, J = 6.90 Hz, IH) , 1.80-2.30 (m, 6H) , 2 30-2 38 
(m, 2H), 2.68-2.74 (m. 2H) , 3.30-3.40 (m, IH) , .3.45-3.52 (ra IH) 4*62 
(dd, J = 2.41, 9.31 HZ, IH), 5.69 (q, J = 6.90 Hz, IH) , 7.18-7.31 (m, 5H) 
7.69 (d, J = 3.10 Hz, IH) , 8.02 (d, J = 3.10 Hz, IH) ; MS(FD) m/z = 399 (M'S 
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